
DRAFT FCP RBES VISION 

DRAFT 
 

RISK-BASED END STATE VISION 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fernald Closure Project 
December 1, 2003



 

 



DRAFT FCP RBES VISION 

i 

EXECUTIVE SUMMARY 
 
This document provides a description of the Risk-Based End State (RBES) Vision for the U.S. 
Department of Energy (DOE) Fernald Closure Project (FCP).  The purpose of the RBES document is to 
effectively communicate the RBES Vision of the FCP site to Regulators, DOE Headquarters (HQ), and 
Stakeholders. 
 
DOE Policy 455.1, Use of Risk-Based End States, was issued in July 2003 as a follow-up to DOE's 2002 
Top-to-Bottom Review.  The intent of the policy is to ensure that DOE's nationwide cleanup effort is 
driven by clearly defined, risk-based end states, particularly for those sites that do not yet have cleanup 
agreements in place. 
 
The DOE guidance document, Guidance for Developing a Risk-Based, Site-Specific End State Vision, was 
also released in July 2003 and finalized in September.  The FCP has prepared this document as a 
deliverable in accordance with the guidance.  The guidance addresses both the sites that have formal 
cleanup plans already in place (like Fernald), as well as those sites that do not yet have formal agency-
approved Records of Decision. 
 
Briefly, the guidance calls for each site's Vision to initially include all technically supportable, risk-based 
opportunities for consideration.  From there, a short-listing of opportunities for further consideration is to 
be formulated.  Note that Fernald is currently at the initial stage of risk-based opportunity identification; 
therefore, no short-listing has yet been conducted. 
 
For sites that have formal cleanup agreements in place, the initial Vision "brainstorming" is not to be 
limited by the constraints of the cleanup agreements.  Rather, at this stage of the process, the 
brainstorming of ideas is to consider all technically supportable possibilities, regardless of current 
agreement requirements. 
 
The short-listing process will then include consideration of the existing cleanup agreements, and the 
potential need for (and benefit of) modifications to existing agreements.  Again, this short-listing is to be 
done as a second step in full consultation with Stakeholders and Regulators.  Note that in order to 
accommodate current agreement requirements, the guidance calls for the identification of "Variances" 
between current agreements and the RBES Vision.  These Variances will then be considered during 
interactions with Regulators and Stakeholders, to arrive at the shortlist of implementable ideas that can 
then be finalized through necessary formal modifications to current agreements. 
 
In its response to the Assistant Secretary for Environmental Management's (EM) Top-to-Bottom Review, 
the Fernald team outlined an aggressive approach to satisfying each of the four major recommendations 
carried forward from the review.  Fernald's response reaffirmed the team's strategy and execution 
approach to achieve accelerated site closure in 2006, and outlined the needed support from DOE-HQ and 
Congress to achieve the 2006 objective.  The aggressive acceleration actions contained in the Fernald 
team's response have been carried forward to the Performance Management Plan (PMP). 
 
Prior to the development of initiatives in response to the Top-to-Bottom Review, Fernald's Performance 
Measurement Baseline called for closure in 2009.  Fernald is implementing reform initiatives that reduce 
project risk and achieve closure three years earlier in 2006.  Acceleration of closure carries the obvious 
benefit of earlier reduction of risk associated with Fernald contamination. 
 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) remedial 
investigations and feasibility studies have been completed for each of the operable units (OUs), and final 
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Records of Decision (RODs) to establish cleanup levels and document the cleanup remedies have been 
signed for each OU by DOE, U.S. Environmental Protection Agency (EPA), and Ohio EPA. 
 
The projected final land use of the FCP site is an Undeveloped Park with limited public access to the site.  
Risk evaluations, conducted for each of the OUs of the FCP per EPA guidance, used the Undeveloped 
Park as the projected final use of the FCP.  The Recreational User was the primary receptor used to 
establish cleanup levels at the site. 
 
An Environmental Assessment (EA) was prepared in 1998 to finalize the land use decision for the FCP.  
The EA proposed that more than 900 acres of the site be restored and dedicated as an Undeveloped Park.  
The EA also proposed a 23-acre portion of the FCP that may be considered for development to support 
community needs and restated the commitment of the approximately 75-acre area that would remain 
dedicated to the On-Site Disposal Facility (OSDF).  Public review of the EA supported the proposed land 
use of the FCP and the land use decision was documented in a Finding of No Significant Impact (FONSI) 
issued in June 1999. 
 
The future mission for Fernald will be Legacy Management of the areas of concern left on site.  The 
decisions concerning the final list of hazards to be left on site, as well as the acceptability of a monitored 
natural attenuation strategy for the Great Miami Aquifer that is identified in the RBES Vision, will be 
evaluated collaboratively with the participation of the Fernald Citizen's Advisory Board (FCAB), EPA, 
and Ohio EPA.  Both the FCAB and the Regulators have strongly pointed out that the risk-based 
decisions already reached for the site to arrive at the original cleanup remedies in the RODs have 
produced a solid "RBES Vision" for Fernald that requires little further tailoring.  However, the 
participants expressed a willingness to consider a reasonable new end-state Vision as long as a clear 
benefit is shown and they are actively included in the up-front planning and decision-making, with 
sufficient time and information from which to arrive at acceptable solutions. 
 
During October 2003, initial meetings were held with the FCAB and the Regulatory Agencies to identify 
issues of concern with the changes that may be contemplated under the RBES Vision.  It was clear from 
the initial interactions that the FCAB and the Regulators are not amenable to changes in groundwater 
cleanup levels, surface water discharge limits, or other changes that significantly increase residual 
contamination following remediation, or releases during the process.  The FCAB and agencies also raised 
concerns that the RBES process could create distractions and resource demands that ultimately detract 
from achieving the 2006 closure schedule if not managed wisely, considering the progress of remediation 
already being made in the field. 
 
Provided Fernald's end state remains health and environmentally protective at levels consistent with the 
existing RODs, the participants are willing to consider new benefit-seeking initiatives through the RBES 
process that remain consistent with the 2006 schedule. 
 
The FCP is a 2006 Accelerated Completion Site with an approved PMP.  The RBES Guidance requires 
only the RBES associated maps, conceptual site models (CSM), and narratives; therefore, no current state 
information is provided in this document. 



DRAFT FCP RBES VISION 

iii 

TABLE OF CONTENTS 
 

Page 
 
1.0   Introduction................................................................................................................................ 1-1 
 

1.1 Executive Analysis............................................................................................................. 1-1 
1.1.1 Fernald Closure Project Background ......................................................................... 1-1 
1.1.2 Fernald's Decision-Making Context (Based on Previous Risk-Based Remedy       

Decisions) .................................................................................................................. 1-6 
1.1.3 Opportunities and Challenges Facing Future RBES Decisions ................................. 1-7 
1.4.1 Lessons Learned Regarding RBES Decision Making – Groundwater-Based    

Opportunities.............................................................................................................. 1-9 
1.1.5 Regulatory and Stakeholder Inputs Received to Date................................................ 1-9 

 
1.2 Organization of the Report............................................................................................... 1-10 

 
2.0   Regional Context Risk-Based End State Description ................................................................ 2-1 
 

2.1 Physical and Surface Interface........................................................................................... 2-1 
2.2 Human and Ecological Land Use....................................................................................... 2-1 

 
3.0   Site Specific Risk-Based End State Description........................................................................ 3-1 
 

3.1 Physical and Surface Interface........................................................................................... 3-1 
3.2 Human and Ecological Land Use....................................................................................... 3-1 
3.3 Site Context Legal Ownership ........................................................................................... 3-4 
3.4 Site Context Demographics ............................................................................................... 3-4 

 
4.0   Hazard Specific Discussion ....................................................................................................... 4-1 
 

4.1 Hazard Area 1 – On-Site Disposal Facility........................................................................ 4-3 
4.2 Hazard Area 2 – Subsurface Soils/Sediments.................................................................... 4-7 
4.3 Hazard Area 3 – Surface Water/Groundwater ................................................................. 4-11 
4.4 Hazard Area 4 – Infrastructure......................................................................................... 4-15 

 
Attachment A:  Variance Report Fernald Closure Project................................................................ A-1 
Attachment B:  Fernald RBES Press Articles....................................................................................B-1 



DRAFT FCP RBES VISION 

iv 

FIGURES 
 

Page 
 
2.1b.  Regional physical and surface interface – RBES..................................................................... 2-2 
2.2b.  Regional human and ecological land use – RBES................................................................... 2-3 
3.1b.  Site physical and surface interface � RBES............................................................................. 3-2 
3.2b.  Site human and ecological land use – RBES ........................................................................... 3-3 
3.3b.  Site legal ownership – RBES................................................................................................... 3-5 
3.4b.  Site context demographics map – RBES ................................................................................. 3-6 
4.0b.  Site wide hazard map � RBES................................................................................................. 4-2 
4.1b1.  Hazard Area 1 OSDF map – RBES ....................................................................................... 4-4 
4.1b2.  Hazard Area 1 OSDF CSM – RBES...................................................................................... 4-5 
4.2b1.  Hazard Area 2 subsurface soils/sediments map – RBES ....................................................... 4-8 
4.2b2.  Hazard Area 2 subsurface soils/sediments CSM – RBES...................................................... 4-9 
4.3b1.  Hazard Area 3 surface water/groundwater map – RBES..................................................... 4-12 
4.3b2.  Hazard Area 3 surface water/groundwater CSM – RBES ................................................... 4-13 
4.4b1.  Hazard Area 4 infrastructure map – RBES.......................................................................... 4-16 
4.4b2.  Hazard Area 4 infrastructure CSM – RBES ........................................................................ 4-17 
 

TABLES 
 

Page 
 
1.1.  FCP cleanup program status ............................................................................................................ 1-2 



DRAFT FCP RBES VISION 

v 

ACRONYMS 
 
AWWT Advanced Wastewater Treatment 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CPRG Cross-Media Preliminary Remediation Goals 
CSM Conceptual Site Models 
D&D decontamination and dismantlement 
DOE Department of Energy 
EA Environmental Assessment 
EM Environmental Management 
EPA Environmental Protection Agency 
FCAB Fernald Citizen's Advisory Board 
FCP Fernald Closure Project 
FONSI Finding of No Significant Impact 
FRESH Fernald Residents for Environment, Safety and Health 
FRL Final Remediation Level 
HDPE High-Density Polyethylene 
HI Hazard Index 
HQ Headquarters 
ILCR Incremental Lifetime Cancer Risk 
MNA Monitored Natural Attenuation 
NPDES National Pollution Discharge Elimination System 
OSDF On-Site Disposal Facility 
OU operable unit 
PMP Performance Management Plan 
RBES Risk-Based End State 
RCRA Resource Conservation and Recovery Act 
RIMIA Receiving & Incoming Material Inspection Area 
ROD Record of Decision 
SSOD Storm Sewer Outfall Ditch 
TTA Tank Transfer Area 
WAC waste acceptance criteria 
 

UNITS 
 
cfs cubic feet per second 
gpm gallons per minute 
ppb parts per billion 
ppm parts per million 



DRAFT FCP RBES VISION 

vi 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 
 



DRAFT FCP RBES VISION 

1-1 

1.0   INTRODUCTION 
 
1.1 EXECUTIVE ANALYSIS 
 
This section provides an executive analysis of the Fernald Closure Project (FCP) Risk-Based End State 
(RBES) Vision within the overall context of Fernald's cleanup program and its scope, status, and 
associated Stakeholder and Regulatory Agency decision-making processes and participants.  Our intent in 
defining our initial RBES Vision is to show the full range of technically supportable ideas that serve as a 
master compilation of possibilities, while at the same time framing those possibilities within the context 
of Fernald's regulatory and decision-making landscape. 
 
This context, coupled with an understanding of the current status and ongoing maturation of Fernald's 
cleanup projects, will assist in future deliberations regarding how the identified variances between 
existing regulatory agreements and Fernald's master list of candidate possibilities can best be 
accommodated.  Such deliberations, conducted collaboratively with Fernald's Stakeholders and 
Regulators, will help produce the final list of viable, acceptable initiatives tailored to Fernald's remaining 
closure work scope and timetable. 
 
1.1.1 Fernald Closure Project Background 
 
The Fernald site consists of a land area of 1,050 acres with about 140 acres dedicated to the original 
production facility buildings, and 37 acres dedicated to the historical waste storage areas (the waste pits 
and silos).  The site is located near Ross, Ohio, a farming community located about 20 miles northwest of 
Cincinnati.  The prevailing land use surrounding the facility is residential/farming, with light industrial 
and commercial activities nearby. 
 
To facilitate environmental restoration, the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) work scope for the Fernald site was divided into five operable units (OUs):  the 
waste pits (OU1); miscellaneous waste units (OU2); the Production Area facilities and legacy-waste 
inventories (OU3); the waste Silos (OU4); and Fernald's contaminated environmental media (OU5).  
CERCLA remedial investigations and feasibility studies are complete for each of the OUs, and five final 
Records of Decision (RODs) have been signed to establish cleanup levels and document the chosen 
cleanup remedies for each OU.  The RODs were signed between 1994 and 1996, and field cleanup across 
all of the OUs has been the primary focus ever since.  As of fall 2003, cleanup is about 60 percent 
complete, based on total volumes of remediation waste that has been permanently dispositioned at the 
respective off-site and on-site disposal locations.  A summary of the major remediation projects and their 
current status is provided in Table 1.1. 
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DRAFT FCP RBES VISION

Pr
oj

ec
t 

W
or

k 
Sc

op
e 

St
at

us
 a

s o
f J

ul
y 

20
03

 
20

06
 S

tr
at

eg
y 

C
om

pl
et

io
n 

N
uc

le
ar

 
M

at
er

ia
l 

D
is

po
si

tio
n 

�
�

C
ha

ra
ct

er
iz

e,
 p

ac
ka

ge
, a

nd
 sh

ip
 

nu
cl

ea
r m

at
er

ia
ls

 o
ff 

si
te

 
�
�

Pr
oj

ec
t –

 1
00

%
 c

om
pl

et
e 

�
�

D
is

po
si

tio
ne

d 
31

 m
ill

io
n 

po
un

ds
 o

f n
uc

le
ar

 
pr

od
uc

t t
hr

ou
gh

: 
�
�

Tr
an

sf
er

 to
 o

th
er

 D
O

E 
si

te
 fo

r 
pr

og
ra

m
m

at
ic

 u
se

 
�
�

Sa
le

 to
 p

riv
at

e 
se

ct
or

 
�
�

Tr
an

sf
er

 to
 P

or
ts

m
ou

th
 F

ac
ili

ty
 fo

r 
in

te
rim

 st
or

ag
e 

un
de

r D
O

E'
s U

ra
ni

um
 

Fa
ci

lit
y 

M
an

ag
em

en
t G

ro
up

 (9
.1

 
m

ill
io

n 
ne

t p
ou

nd
s t

ra
ns

fe
rr

ed
 si

nc
e 

Ju
ne

 1
99

9)
 

�
�

B
ur

ia
l o

f D
ep

ar
tm

en
t o

f D
ef

en
se

 
m

at
er

ia
ls

 o
ff 

si
te

 

 
20

02
 

 



 

1-5 

At the time that uranium production ceased at Fernald and the RODs were signed bringing an end to the 
CERCLA investigative studies, it was determined that there were approximately 3.1 million cubic yards 
of remediation waste that required action and approximately 134 acres of on-site and off-site groundwater 
contamination in the Great Miami Aquifer that needed to be addressed.  A key factor in the site-wide 
approach to the cleanup remedies, considering the significant volumes of waste involved, was the need 
for an on-site disposal decision in order to cost-effectively address the large quantities of soil and 
demolition debris materials that would be generated.  However, because an on-site disposal facility would 
need to be located over the Great Miami Aquifer (a regulated sole-source aquifer that serves as the 
principal drinking water supply in the region), waivers from State of Ohio solid waste disposal siting 
prohibitions were necessary to accommodate this need.  In order to gain the waivers, the collective 
remedies approved by the regulatory agencies employed a "balanced approach" in which the higher 
volume, lower concentration materials would be allowed to remain on site (approximately 77 percent of 
the total) provided the lower volume, more heavily concentrated materials (23 percent of the total) were 
disposed of off site, and all affected portions of the Great Miami Aquifer were restored to full beneficial 
use. 
 
Under this site-wide balanced approach, the final remedial actions selected in the original RODs included:  
production-facility decontamination and dismantlement (D&D); on-site disposal of the majority of 
contaminated soil and D&D debris in an engineered 2.7 million cubic yard On-Site Disposal Facility 
(OSDF); off-site disposal of the contents of the two K-65 Silos (Silos 1&2) and Silo 3; off-site disposal of 
all waste pit materials, caps, and liners; and off-site disposal of the nuclear product inventory, 
containerized legacy waste inventories, and the limited quantities of soil and debris not meeting on-site 
waste acceptance criteria (WAC).  The final remedial actions also included extraction and treatment of 
contaminated groundwater as necessary to restore the Great Miami Aquifer to full beneficial use, and 
achieve performance-based mass and concentration discharge limits for release of water to the Great 
Miami River as specified in the OU5 ROD. 
 
As of October 2003, the following cleanup benchmarks have been achieved: 
 

�� 600,000 tons of Waste Pits material have been shipped off site and 97 unit trains have made the 
round trip from Fernald to the Envirocare disposal facility in Utah; 

�� more than 1.1 million cubic yards of contaminated soil and debris has been excavated and placed 
in the OSDF; 

�� 6 of 8 individual disposal cells are in place; 

�� 9 of 10 uranium production plants have been dismantled; 

�� 139 individual structures have been dismantled; 

�� nuclear materials disposition is complete; 

�� 6.25 million cubic feet of low-level waste has been shipped by truck to the Nevada Test Site for 
disposal; 

�� 52 percent of the 1050-acre site footprint has been certified as meeting radiological and chemical 
cleanup levels; and 

�� 13 billion gallons of contaminated groundwater has been pumped and treated, as necessary, to 
achieve surface water discharge limits. 

 
As the above cleanup progress metrics serve to illustrate, the Fernald cleanup is mature and the site is on 
target for a baseline closure in June 2006, at which time all that will remain will be the ongoing actions 
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necessary to achieve final completion of the Great Miami Aquifer restoration and the long-term 
stewardship activities necessary to accommodate and maintain the designated final land use.  At closure, 
approximately 975 acres of the site property will be restored to permit beneficial use as an Undeveloped 
Park (the selected final land use objective), and approximately 75 acres will be dedicated to the footprint 
of the OSDF.  Other than the disposal facility, no sources of contamination above the site's final 
remediation levels (FRLs) will remain on site when cleanup is complete. 
 
1.1.2 Fernald's Decision-Making Context (Based on Previous Risk-Based Remedy Decisions) 
 
In December 1984, when the facility was still in uranium production mode, the release of approximately 
200 pounds of uranium from a plant dust collector was reported to the National Response Center.  This 
release notification focused nationwide attention on the environmental issues at the Fernald facility and 
produced increased oversight by U.S. Environmental Protection Agency (EPA) and Ohio EPA.  At about 
the same time, local residents at the site formed a watchdog group entitled the Fernald Residents for 
Environment, Safety and Health (FRESH).  The high public and political profile surrounding activities at 
the site has remained relatively unchanged since the initial groundswell of attention in 1984. 
 
Through the subsequent CERCLA field investigations, it became clear that Fernald's historical operations 
had affected a significant off-property land area.  Soil concentrations of approximately 20 parts per 
million (ppm) total uranium (about five times background) were identified in surface soil samples 
collected off property, immediately adjacent to the eastern and northeastern boundary of the facility.  
Uranium was detected at above-background concentrations (generally less than two times background) in 
a widespread area off the Fernald property, and up to 11 square miles of surface soil was projected to 
have been impacted at these low concentrations.  The source of these low concentrations was emissions of 
dust particles to the atmosphere from plant stacks over the Fernald site's 37-year production history.  As 
documented in the Fernald CERCLA Baseline Risk Assessment, soil uranium concentrations of about 1.5 
ppm above background correspond to an incremental lifetime cancer risk (ILCR) of about 10-6 for a 
hypothetical residential/farming land use scenario.  In essence, the entire 11-square mile area of above-
background contamination surrounding the Fernald site fell within the 10-6 risk boundary identified 
during the Baseline Risk Assessment. 
 
To assist the Department of Energy (DOE) and the community with the decisions being contemplated 
under the CERCLA cleanup process, the Fernald Citizens Task Force (now known as the Fernald 
Citizen's Advisory Board, or FCAB) was formed in the early 1990s to make recommendations regarding 
land use objectives, residual risk levels, and to help develop an approach to navigating the technical and 
political considerations surrounding the need for an on-site disposal alternative.  At the time the remedial 
decisions were being contemplated, there was little dispute over the need to remove, treat, and/or dispose 
of the source materials from the source OUs themselves.  Likewise, there was little dispute over the need 
to restore the Great Miami Aquifer to full beneficial use.  Rather, as noted by the FCAB in their 
deliberations, it was the cleanup of the contaminated soil that posed a difficult management problem 
because of:  1) the large volumes and acreages of contaminated material with associated high costs of 
cleanup; 2) the risk presented by contaminated soil is real but the harm is seldom imminent; 3) the 
technology for treating soil is often imperfect; and 4) the materials that are removed during cleanup must 
be disposed somewhere and no place is eager to host them. 
 
The strategy for finalizing sensible soil cleanup levels (and the resultant extent of soil excavation) 
involved a process of consensus building with local residents, EPA, Ohio EPA and DOE, and in marrying 
the CERCLA decision process with the deliberations of the FCAB regarding land-use based final cleanup 
levels.  At the time of the FCAB deliberations, the 11-square mile area represented an excavation volume 
of nearly 10 million cubic yards, if a 10-6 risk target  (5 ppm total uranium) were to be selected as the 
land-use based final soil cleanup level.  Present-worth cost estimates for such an excavation effort, when 
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coupled with the Great Miami Aquifer restoration remedy, approached more than $4.3 billion dollars.  As 
a result of the FCAB's deliberations and educational efforts with the community to help them understand 
the short- and long-term risk evaluations and tradeoffs involved, effective consensus building led to the 
selection of a 50 ppm total uranium off-site soil cleanup level (corresponding to a 3.5 x 10-5 ILCR and 
Hazard Index (HI) of 1.0 for non-carcinogenic health effects) as the appropriate risk-based value.  When 
coupled with the on-site disposal decision for contaminated soil and debris, endorsed as necessary by the 
FCAB in conjunction with EPA and Ohio EPA, this decision reduced present worth costs from an 
estimated $4.3 billion as mentioned above, to a more realistic $580 million and, equally important, 
reduced the area of excavation to approximately 400 acres, down from the potential 11-square miles that 
was under consideration. 
 
Also, during the solicitation of community input for the remedy decisions, it became clear that virtually 
no Stakeholders or members of the public were interested in seeing the on-site area of Fernald returned to 
an unrestricted residential/farming land use following remediation.  From this basis, and on the 
recommendations of the FCAB, EPA, Ohio EPA, and DOE collectively agreed to adopt what was known 
as Land Use Objective No. 3 (a restricted, non-farming land-use objective) for the setting of sensible on-
site soil cleanup levels.  Individual constituent cleanup levels for a designated hypothetical Undeveloped 
Park receptor were then set at an ILCR of 10-6 and a HI of 0.2, recognizing that at these target values, 
other non-farming land uses (e.g., commercial, industrial, and developed park) could be possible for the 
site in the future while meeting the corresponding land use-specific risk range targets (1 x 10-4 to 1 x 10-6 
ILCR and HI=1) considered acceptable by EPA in the National Contingency Plan.  These deliberations 
and the overall consensus building resulted in the selection of Alternative 3A from the Fernald OU5 
Proposed Plan (excavation of contaminated soil and placement in an engineered on-property disposal 
facility to achieve on-site Undeveloped Park risk-based levels) as the preferred remedy for the site, 
recognizing that it provided a health-protective remedy that is reliable over the long term, yielded the 
lowest overall short-term risks, and is less costly when compared to the other alternatives.  This 
consensus risk-based decision was then documented in the January 1996 OU5 ROD. 
 
1.1.3 Opportunities and Challenges Facing Future RBES Decisions 
 
As the above background discussion illustrates, the FCAB, in conjunction with local Stakeholders and the 
Regulatory Agencies, plays a vital role in making the key collaborative Fernald decisions that are risk 
based and/or final land-use focused.  The FCAB also plays a pivotal role in gaining public consensus and 
educating local public members in the short- and long-term tradeoffs involved in CERCLA remedial 
decision-making.  During recent meetings regarding the initial rollout of Fernald's RBES opportunities, 
both the FCAB and the Regulatory Agencies strongly pointed out that the risk-based decisions already 
reached for the Fernald site to arrive at the original cleanup remedies, sensible soil cleanup levels, and 
land-use preferences have already produced a solid "RBES Vision" for Fernald that, in their mind, 
requires little further tailoring. 
 
In recognition of this backdrop, it was agreed in concept during the initial dialogue between DOE and its 
Stakeholders and Regulators that the FCAB would serve as the primary deliberative body for gaining 
public consensus on acceptable new risk-based initiatives emerging from the RBES Vision.  EPA and 
Ohio EPA (who also sit on the FCAB) would serve as the primary deliberative organizations for 
determining the regulatory acceptability of the new initiatives, should they require revisions to existing 
cleanup agreements and/or implementation requirements.  Through the collaborative interactions with 
these primary bodies, the aggressive master list of technically supportable initiatives will be screened for 
further applicability to arrive at the final shortlist of viable initiatives that can be implemented 
beneficially given the present status and remaining timetable for the cleanup remedies underway. 
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Significant ongoing dialogue with the FCAB and the regulatory agencies concerning the upcoming RBES 
deliverables occurred in early October 2003.  The RBES policy was an agenda topic at the FCAB's annual 
retreat, and was the subject of a quarterly FCAB meeting on October 21, 2003.  Individual meetings with 
local stakeholder groups, such as FRESH, are also underway, along with the featuring of the initiatives 
during monthly Fernald Cleanup Progress Briefings held for the local public.  At the October 21, 2003 
FCAB meeting, a consensus was reached between DOE and the FCAB regarding the ongoing interactions 
that will be necessary to move into the shortlisting process for the initiatives.  While FCAB members and 
Stakeholders clearly noted that several of the items on the master list of possibilities currently pose 
significant variances to existing cleanup agreements, and therefore would be difficult to accept at this late 
juncture in the cleanup process, they also noted that several of the other items represent potentially good 
ideas worthy of consideration that can be examined further in the deliberative process.  It was agreed that 
Fernald would continue to follow the same level of deliberative processes employed during the original 
CERCLA decision-making (and subsequent ROD changes already in place) in the future consideration of 
changes to the current plan. 
 
In light of Fernald's decision-making landscape and the RBES interactions already underway, a summary 
of the master list of technically supportable opportunities that are contained in the RBES Vision, is 
provided below. These opportunities were all identified in the September 2003 timeframe, for inclusion in 
the Vision. 
 
�� Allow use of an area averaging and hot-spot approach for OSDF soil WAC demonstration (just like 

soil cleanup standards).  Currently, a "not to exceed" approach is required by the OU5 ROD. 
 
�� Use the Fernald sediment cleanup levels in all streams and ponds on site.  Currently, these levels are 

limited to the Great Miami River and Paddys Run. 
 
�� Use the cross-media aquifer protection soil cleanup levels for subsurface soils (below 3 feet) rather 

than the surface soil cleanup levels. 
 
�� Allow Fernald's outfall lines to be cement-stabilized, or cleaned, and left in place. 
 
�� Discharge OSDF leachate that meets surface water cleanup levels to on-site ponds, rather than 

requiring the leachate to be automatically treated before discharge. 
 
�� Consideration of a Monitored Natural Attenuation concept for restoring the Great Miami Aquifer. 

Under this concept, off-site areas of the plume would be actively restored through groundwater 
pumping until OU5 aquifer cleanup levels are achieved.  On-site areas would be actively restored 
only where necessary to prevent the recontamination of off-site areas above OU5 cleanup levels. 

 
All of these opportunities would change Fernald's end-state residual contaminant levels under current 
cleanup agreements, but can be technically supported under a risk-based decision-making concept.  These 
opportunities are presented in detail in the RBES Vision so that the variances between the opportunities 
and current cleanup agreements, along with the cost/benefits, can be identified and evaluated by Fernald's 
decision-making participants. 
 
Outside of the RBES process, ongoing improvements to the remediation processes, which do not change 
the residual risk level or end-state condition of the site, are constantly being identified, developed, and 
pursued under the normal CERCLA process with Fernald's Stakeholders and Regulators.  This process 
has been in place since the RODs were signed and has been successful in shortening the cleanup schedule 
and reducing costs, while maintaining the short- and long-term level of protectiveness to the environment 
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consistent with the agreements in place.  This mature and time-tested process remains in place and will 
continue to be utilized to review new improvements that are identified throughout the remainder of the 
cleanup effort. 
 
1.4.1 Lessons Learned Regarding RBES Decision Making – Groundwater-Based Opportunities 
 
One of the requirements of the 2003 Fernald Closure Contract Modification Number M038 is the need to 
identify the most cost-effective groundwater infrastructure to remain at the site when the other baseline 
work elements defining Site Closure are complete at the end of June 2006.  While technically not a RBES 
Vision opportunity (since the full restoration of the Great Miami Aquifer will occur to the same end state 
sometime after 2006 regardless of the treatment/infrastructure decisions being contemplated under 
Modification M038) Fernald is engaged with the FCAB and the Regulatory Agencies regarding the 
possibilities and options for the D&D of groundwater treatment infrastructure in time for the resultant 
surface and subsurface soil and debris to be placed into the OSDF before that facility permanently closes. 
 
In early October 2003, an internal working draft of DOE's Comprehensive Groundwater Strategy Report 
was shared with the FCAB, local Stakeholders, and the Regulatory Agencies, outlining a number of major 
groundwater treatment alternatives for consideration including the regulatory relief that may be necessary 
from existing cleanup agreements for each alternative in order to achieve the objectives contemplated.  
Similar to the consensus reached at the October 21, 2003 FCAB meeting regarding RBES Vision 
opportunities, it was agreed that Fernald would continue to follow the same level of deliberative processes 
employed to date in the future consideration of any changes in the current plan for groundwater and 
wastewater treatment, and the possibility of the early D&D of existing water treatment facilities.  As 
stated at the meeting, DOE does not currently have a preferred alternative, but will work collaboratively 
with FCAB and the Regulatory Agencies to identify a preferred course of action in the future. 
 
Since the groundwater treatment/infrastructure deliberations are technically not a RBES element, they 
will continue to be handled outside the RBES process as a normal course of events occurring under the 
Contract Modification M038 requirement.  These ongoing deliberations are mentioned here in the 
Executive Analysis to illustrate the type of interactions expected by Fernald's Regulatory Agency and key 
Stakeholder participants on matters related to the RBES Vision. 
 
1.1.5 Regulatory and Stakeholder Inputs Received to Date 
 
The future mission for Fernald will be Legacy Management of the areas of concern left on site.  The 
decisions concerning the final list of hazards to be left on site, as well as the acceptability of a Monitored 
Natural Attenuation concept for the Great Miami Aquifer that is identified in the RBES Vision (see 
Reader's Note below), will be evaluated collaboratively with the participation of the FCAB, EPA, and 
Ohio EPA.  All of the participants have expressed a willingness to consider reasonable new end-state 
Vision ideas as long as a clear benefit is shown and the participants actively included in the up-front 
planning and decision-making, with sufficient time and information from which to arrive at acceptable 
solutions. 
 
During October 2003, initial meetings were held with the FCAB and the Regulatory Agencies to identify 
issues of concern with the changes that may be contemplated under the RBES Vision.  It was clear from 
the initial interactions that the FCAB and the Regulators are not amenable to changes in groundwater 
cleanup levels, surface water discharge limits, or other changes that significantly increase residual 
contamination following remediation, or releases during the remediation process.  The FCAB and 
agencies also raised concerns that the RBES process could create distractions and resource demands that 
ultimately detract from achieving the 2006 closure schedule if not managed wisely, considering the 
progress of remediation already being made in the field. 
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To illustrate the type of issues and concerns that are currently on the minds of the local and political 
community regarding emerging changes for the FCP, several key items are included in Attachment B to 
this document: 
 

�� an October 9, 2003 congressional letter, signed by Ohio senators and congressmen, raising 
concerns with the Groundwater Strategy Report and potential changes to existing cleanup 
agreements; 

�� a series of articles from October 2003 that appeared in the Cincinnati Enquirer concerning the 
Groundwater Strategy Report and DOE's decision-making process for arriving at changes to 
cleanup agreements. 

 
The information contained in both of these items serves to illustrate the overall public and regulatory 
attitude toward any changes to the current remedies contained in the site's five RODs. 
 
Reader's Note:  Although they are related since they affect the Great Miami Aquifer, the alternative 
groundwater treatment infrastructure decisions that are being evaluated through Contract Modification 
M038 do not contain the Monitored Natural Attenuation concept for the Great Miami Aquifer, which has 
been identified for inclusion in this initial rollout of the RBES Vision document.  The Monitored Natural 
Attenuation concept is a change in the end-state objective for groundwater required by the OU5 ROD, 
and is therefore being included as an opportunity to be evaluated as part of the RBES process.  As the 
RBES guidance requires, the initial rollout of ideas is to be developed from new thinking aimed at 
identifying all technically supportable concepts, especially if they are different from current cleanup 
agreements, so the site will have an opportunity to clarify and justify the current agreements through a 
variance analysis process under the RBES Vision.  On the other hand, the Contract Modification M038 
alternatives, regardless of which one is ultimately chosen, are aimed at determining the most efficient and 
cost-effective means to achieve restoration of the effected portions of the Great Miami Aquifer to the end-
state required by the OU5 ROD, and are therefore not a change in the end state (and consequently are 
not included as RBES initiatives).  DOE has intentionally separated the two initiatives so the public can 
participate in deliberations of decisions under two different sets of objectives. 
 
1.2 ORGANIZATION OF THE REPORT 
 
This report describes the FCP site mission, cleanup program, and the RBES Vision for the regional 
context, the site context, and the hazard specific areas.  The RBES document is divided into four major 
sections.  Section 1 has provided an executive analysis of the FCP RBES Vision and a summary of the 
FCP site mission (past, present, and future), the status of the FCP cleanup program, and decision-making 
context.  Section 2 describes the Regional Context RBES, Section 3 describes the Site Specific RBES, 
and Section 4 provides summaries of the specific hazards associated with the RBES for the FCP.  
Attached to the RBES Vision document is the Variance Report that summarizes the differences between 
the current agreements for Fernald's end state and the RBES Vision and several key Fernald RBES press 
articles. 
 
The RBES Vision for the FCP will be depicted through maps, conceptual site models (CSM), and 
associated narratives.  The RBES Guidance requires only the RBES associated maps, CSM, and 
narratives; therefore, no current state information in provided in this document.  The RBES maps for the 
Regional Context, Site Context, and Hazard Specific Areas for the FCP are provided in this document and 
are described below.  The setting for the RBES maps is the point in time when final land use is achieved 
and all long-term stewardship activities are in place, i.e., at the time of site closure.  In addition, the RBES 
maps enable the graphical depiction of the hazards, their associated risks, and the affected populations or 
receptors. 
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The Regional Context maps place the FCP site within the context of southwestern Ohio.  The Site 
Context maps encompass the FCP site and the lands immediately adjacent to the site.  The Hazard 
Specific maps provide the greatest detail of the areas of the FCP site that contain hazards that may present 
risks to human health or the environment. 
 
CSM are intended to communicate risk information to DOE managers, the regulatory community, and the 
general public.  CSM have been built, in block diagram form, to provide information regarding the 
hazards, pathways, receptors, and barriers (RBES only) between the hazards and receptors.  A narrative 
statement accompanies each CSM to describe in detail the features of the model. 
 
Linking the hazard specific maps to the CSM with supporting narrative will depict the path to be taken to 
complete the RBES in respect to the hazard areas of concern for the FCP site. 
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2.0   REGIONAL CONTEXT RISK-BASED END STATE DESCRIPTION 
 
2.1 PHYSICAL AND SURFACE INTERFACE 
 
The FCP site is located in southwestern Ohio in Hamilton and Butler counties.  The topography in 
southwestern Ohio includes gently rolling uplands with steep hillsides along the major streams such as the 
Great Miami River and Paddys Run.  The counties of Hamilton and Butler do not anticipate any changes 
in the regional topography (See Figure 2.1b). 
 
The land in Hamilton and Butler counties within the region of the FCP site is privately owned for 
agricultural, residential, and commercial use.  According to the Butler and Hamilton Counties projected 
future land use, the land will remain privately owned for agricultural, residential, and commercial use.  
The FCP site will remain under federal ownership.  The OSDF and buffer zone will remain DOE property 
in perpetuity to allow DOE to continuously monitor and maintain the facility.  In the event that DOE 
transfers management of the OSDF to another federal government entity, the appropriate restrictions and 
limitations will be communicated and implemented (e.g., deed restrictions). 
 
2.2 HUMAN AND ECOLOGICAL LAND USE 
 
The FCP site is located in the vicinity of the communities of Shandon (northwest), Ross (northeast), New 
Baltimore (southeast), Fernald (south), and New Haven (southwest) and lies on the boundary between 
Hamilton and Butler counties (See Figure 2.2b). 
 
The land cover of Hamilton and Butler Counties is mainly agricultural vegetated.  Land around the 
communities of Shandon, Ross, and New Baltimore is residential.  There are two areas of 
commercial/industrial land cover:  one southwest of Shandon and one along the upper west boundary of 
the FCP site.  Although the land of the FCP site used to be agricultural vegetated, activities conducted to 
support the production mission have significantly altered the topography; therefore the land cover is 
barren.  The barren land east of the site is a gravel excavation operation. 
 
Based on the 1990 census, the 5-mile radius around the FCP site contains an estimated 22,900 people 
while the eight-county Cincinnati consolidated metropolitan statistical area has a population of more than 
1.7 million and a labor force of more than 920,000.  Scattered residences and several villages are located 
near the FCP property.  Residential units are concentrated in Ross to the northeast, in a trailer park to the 
east, and in New Baltimore to the southeast. 
 
Within 5 miles there are six schools that enroll 3316 students, two day care centers that enroll about 160 
children, and residences that house about 8140 children. 
 
The area around the FCP remains predominantly open and agricultural and the site itself was farmed 
before construction of production facilities in 1951.  Residences, many of them farmsteads, are scattered 
around the area and a dairy farm is located just outside the southeast corner of the FCP boundary.  Due to 
a long history of intensive agriculture, there is no nearby land where a natural environment remains intact. 
 
Commercial activity is generally restricted to the village of Ross, approximately 3 miles to the northeast.  
Industrial use is concentrated along State Route 128, in a small industrial park south of the FCP property, 
in the village of Fernald, and along the site's western boundary. 
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The Great Miami Aquifer is designated as the sole drinking water source (under Section 1424(e) of the 
Safe Drinking Water Act) for over 600,000 people in Southwestern Ohio, providing 100 percent and 48 
percent of the potable water for Hamilton and Butler counties, respectively.  Some residents within a 5-
mile radius of Fernald rely on private wells, cisterns or bottled water for potable water.  FCP area farms 
use wells to irrigate their fields and farmers along the Great Miami River irrigate with river water. 
 
The majority of the FCP lies within Hamilton County, Ohio.  Hamilton County was consulted during 
development of the Final Land Use Environmental Assessment (EA) for the FCP.  The Hamilton County 
Planning Commission has a conceptual development plan for the area surrounding the FCP that projects 
primarily commercial/industrial development immediately adjacent to the western portion of the FCP.  
The properties immediately to the East and South of the FCP are identified for continued residential and 
agricultural use.  The Northern portion of the FCP lies in Butler County, Ohio and consultation also 
occurred with Butler County Planning Commission.  The property immediately adjacent to the Northern 
boundary of the FCP is primarily residential and agricultural and is expected to remain in those land uses. 
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3.0   SITE SPECIFIC RISK-BASED END STATE DESCRIPTION 
 
3.1 PHYSICAL AND SURFACE INTERFACE 
 
The FCP site is a 1050-acre facility located in southwestern Ohio, about 18 miles northwest of downtown 
Cincinnati.  The facility is located just north of the small rural community of Fernald and lies on the 
boundary between Hamilton and Butler counties (See Figure 3.1b). 
 
The RBES of the FCP site will be an Undeveloped Park with limited public access for educational 
purposes.  The FCP site will remain under federal ownership.  The OSDF and buffer zone will remain 
DOE property in perpetuity to allow DOE to continuously monitor and maintain the facility.  In the event 
that DOE transfers management of the OSDF to another federal government entity, the appropriate 
restrictions and limitations will be communicated and implemented (e.g., deed restrictions). 
 
The land immediately adjacent to the FCP site is privately owned for agricultural, residential, and 
commercial use.  According to the Butler and Hamilton Counties projected future land use, the land will 
remain privately owned for agricultural, residential, and commercial use. 
 
Access to the site will be available by the North and South Access Roads.  The North Access Road will 
be accessible by State Route 126 that runs along the northeast corner of the FCP site.  The South Access 
Road will be accessible by Willey Road that runs along the southern property boundary and intersects 
State Route 128 to the east of the site.  The access road around the OSDF will be left to provide access for 
inspection and maintenance during Legacy Management. 
 
Activities conducted to support the original site mission have significantly altered the topography of the 
FCP site.  The end state of the site will be mainly forest (395 acres) and prairie (327 acres).  The OSDF 
and buffer zone will cover approximately 75 acres, wetlands will cover approximately 81 acres, and lakes 
will cover approximately 60.4 acres. 
 
Paddys Run flows from north to south along the FCP's western boundary and empties into the Great 
Miami River approximately 1.5 miles south of the site.  Paddys Run is an ungauged, intermittent stream 
that flows primarily between January and May with an estimated discharge of 0.2 to 4 cubic feet per 
second (cfs). 
 
Areas of concern left on the FCP site from the original site mission will be the OSDF, four on-site 
groundwater plumes, the remediated old and new outfall lines, and several areas containing residual 
contamination in soils and sediments. 
 
3.2 HUMAN AND ECOLOGICAL LAND USE 
 
During the solicitation of community input for the remedy decisions, it became clear that virtually no 
Stakeholders or members of the public were interested in seeing the on-site area of Fernald returned to an 
unrestricted residential/farming land use following remediation.  Therefore, the final RBES land use of 
the FCP site will be an Undeveloped Park with limited public access for educational purposes with the 
goal to educate the public about regional environmental, cultural, historical, and ecological issues (See 
Figure 3.2b). 
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Approximately 900 acres of the site's ecological natural resources will be restored.  The restored habitat 
types will include upland forest, riparian forest, tall grass prairie, wetlands, and open water.  Wetlands 
cover approximately 81 acres of the site.  Deep excavations in the former production area will be 
converted to ponds.  Restoration of the site will begin with grading for stability, erosion control, and to 
establish proper drainage patterns.  The revegetation of the site will occur naturally, there will be no 
planting of saplings, shrubs, or seedlings. 
 
Relatively undisturbed habitats are restricted to the narrow riparian community along Paddys Run and 
several small woodlots.  The Paddys Run corridor represents excellent habitat for the federally 
endangered Indiana bat and the state threatened Sloan's crayfish inhabits portions of the creek.  The 
riparian corridor along Paddys Run will be enhanced. 
 
The FCP site is situated over the Great Miami Aquifer, which is a sole-source aquifer that generally flows 
from west to east, with a component of the flow directed towards the south.  Approximately 134 acres of 
on-site and off-site portions of the Great Miami Aquifer have been contaminated by FCP site mission 
activities.  The contaminated groundwater will be extracted, blended with untreated storm water and 
remediation wastewater, and discharged to the Great Miami River as necessary to restore the Great Miami 
Aquifer to full beneficial use. 
 
Areas of concern left on the FCP site from the original site mission will be the OSDF, four on-site 
groundwater plumes, the remediated old and new outfall lines, and several areas containing residual 
contamination in soils and sediments. 
 
3.3 SITE CONTEXT LEGAL OWNERSHIP 
 
The FCP site will remain under federal ownership with limited public access for educational purposes.  
The OSDF and buffer zone will remain DOE property in perpetuity to allow DOE to continuously 
monitor and maintain the facility.  In the event that DOE transfers management of the OSDF to another 
federal government entity, the appropriate restrictions and limitations will be communicated and 
implemented (e.g., deed restrictions). 
 
The land immediately adjacent to the FCP site is privately owned for agricultural, residential, and 
commercial use.  According to the Butler and Hamilton Counties projected future land use, the land will 
remain privately owned for agricultural, residential, and commercial use (See Figure 3.3b). 
 
3.4 SITE CONTEXT DEMOGRAPHICS 
 
The final land use of the FCP site will be an Undeveloped Park with limited public access; therefore, 
there will be no residential use of the site. 
 
The land immediately adjacent to the site is sparsely populated and primarily used for agricultural and 
commercial purposes.  The population density around the FCP site is projected to be less than 10 people 
per square mile (See Figure 3.4b).
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4.0   HAZARD SPECIFIC DISCUSSION 
 
Four hazard areas of concern have been identified for the FCP site (See Figure 4.0b).  These hazards are 
components of the RBES Vision that vary from the current agreements.  The selected remedial strategies 
for the hazards are designed to be protective of human health and the environment. 
 
The following sections describe the hazard areas and the selected remedial strategies in detail.  In 
addition, maps, CSM, and narratives have been developed to depict each of the hazard areas.  (Please 
Note:  The CSM development process outlined in the RBES Guidance indicates that for a given 
hazard all possible exposure mechanisms and receptors be depicted on the CSM even if the barrier 
or intervention that has/will be implemented will limit or eliminate the exposure mechanism or risk 
to the receptor.) 
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4.1 HAZARD AREA 1 – ON-SITE DISPOSAL FACILITY 
 
Background 
 
Through Fernald's five RODs, it was decided that the site's smaller volume of more highly contaminated 
material will be disposed off site and the larger volume of material with low levels of contamination that 
can be safely contained will be disposed on site.  The OSDF is a result of this "balanced approach" to 
waste management at Fernald.  Excavated soil and debris will be disposed in the OSDF, or if it does not 
meet the on-site WAC, at an off-site disposal facility.  Combined with waste streams from other site 
remediation activities, a total of 2.5 million cubic yards of soil and debris will be placed in the OSDF.  
Approximately 85% of the material destined for the OSDF will be soil and soil-like material and the 
remaining 15% will be debris from the demolition of site buildings.  In accordance with Fernald's RODs, 
the OSDF will only accept wastes from the Fernald Site. 
 
RBES 
 
The OSDF will be an eight-cell, 75-acre, fenced facility left on the FCP site after site closure (See Figure 
4.1b1).  The OSDF will be capped with an engineered cover.  The liner will have leak detection and 
leachate collection and transmission systems.  A buffer zone and perimeter fence will be established 
around the disposal facility.  The OSDF and buffer zone will remain DOE property in perpetuity in order 
to allow DOE to continue maintenance and monitoring of the facility.  In the event that DOE transfers 
management of the OSDF to another federal government entity, the appropriate restrictions and 
limitations will be communicated and implemented (e.g., deed restrictions).  The OSDF fence will be 
maintained by DOE in perpetuity. 
 
The OSDF WAC will be applied to materials with the consideration of the average WAC resulting from 
mixing within each cell.  This practice was the original intent and basis of the WAC.  The WAC of the 
OSDF will be applied by using contaminant-of-concern-specific average concentration within each cell; 
therefore, materials acceptance for disposal within the OSDF would be based on the overall average 
concentrations of contaminants within the cell meeting WAC instead of the not to exceed limits. 
 
The OSDF was engineered and constructed to accept waste material that meets the WAC based on cell 
average concentration.  The RBES Vision will continue to be fully protective of human health and the 
environment (See Figure 4.1b2). 
 
All below WAC Resource Conversation and Recovery Act (RCRA) soil and the Silos debris will be 
disposed of in the OSDF. 
 
The OSDF leachate with an approximate flow rate of 1 gallons per minute (gpm) will be discharged to 
surface water bodies in the former production area without further treatment as long as all the surface 
water FRLs are met.  Directly discharging the OSDF leachate could contribute to an earlier removal of the 
Advanced Wastewater Treatment Facility. 
 
The 1-gpm flow of leachate will not likely impact the overall ability of the surface water to meet FRLs so 
implementing the RBES Vision will continue to be fully protective of human health and the environment. 
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4.2 HAZARD AREA 2 – SUBSURFACE SOILS/SEDIMENTS 
 
Background 
 
Following 37 years of operations, air deposition, and waste disposal activities, Fernald soil and debris 
became contaminated with radionuclides and chemicals at levels that necessitated remediation. 
 
As required by the OU2 and OU5 RODs, contaminated soil above negotiated cleanup levels is being 
excavated.  The site areas requiring excavation cover 400 acres and include the Lime Sludge Ponds, 
Southern Waste Units, and soil under the Waste Pits and Silos.  Surface soil FRLs are being used for the 
remediation of all soil on the FCP.  Excavated soils are properly disposed on site in the OSDF if they 
meet OSDF WAC or at an off-site disposal facility. 
 
RBES 
 
Sediment FRLs (210 ppm uranium) will be applied to all streams, ponds, and other excavations targeted 
for future ponds and open water (See Figure 4.2b1).  Streams and ponds do not have the same exposure 
pathways as soil areas, due to water coverage. 
 
The soil FRL takes into account the inhalation pathway and is therefore lower than the sediment FRL, 
which assumes no inhalation pathway.  The ponds and open water will have permanent water coverage 
resulting in no change in risk, due to use of the sediment FRLs.  Paddys Run does dry up in the late 
summer months, but controls (e.g., gates or ropes and signs) will be placed at access locations to keep 
people from utilizing the streambed in unallowable ways (e.g., motorcycles, ATVs). 
 
Cross-Media Preliminary Remediation Goals (CPRGs) will be applied to subsurface soil instead of 
surface soil FRLs.  This will reduce overall excavation of subsurface soils that have no surface exposure 
pathways.  Soils removed during deep excavation of below grade structures will be segregated and used 
for backfill, as long as soil FRLs or CPRGs are met. 
 
The use of the CPRGs will continue to be fully protective of the Recreational User of the site (See Figure 
4.2b2).  Any soil that meets CPRGs will be buried, eliminating the exposure pathway to any soil that is 
above soil FRLs. 
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4.3 HAZARD AREA 3 – SURFACE WATER/GROUNDWATER 
 
Background 
 
Fernald is located over the Great Miami Aquifer, one of the largest sources of drinking water in the 
nation.  Following years of uranium production, the aquifer became contaminated with uranium.  The 
levels of uranium in the groundwater are above the drinking water standard of 30 parts per billion (ppb) 
set by U.S. EPA.  Through the Aquifer Restoration subproject, the contaminated portion of the aquifer 
will be restored by reducing the uranium concentration level to the drinking water standard. 
 
The OU5 ROD documents DOE's commitment to restore the Great Miami Aquifer within 27 years.  This 
is being accomplished by pumping the contaminated on and off-site groundwater plume from beneath 134 
acres and treating it at the Advanced Wastewater Treatment (AWWT) Facility to meet a discharge limit to 
the Great Miami River of no greater than 30 ppb total uranium concentration. 
 
RBES 
 
Treatment of the groundwater plume will consist of pumping the existing extraction wells, blending the 
flows from the wells with untreated storm water and remediation wastewater, and discharging the blended 
flow to the Great Miami River.  Discharging will continue until the offsite plume has met groundwater 
FRLs (predicted to be in 2017).  Once it has been verified that the offsite plume has met FRLs, monitored 
natural attenuation (MNA) of the remaining four on-site areas where concentrations are still above the 
uranium FRL for groundwater will occur (predicted to be needed until 2068) (See Figure 4.3b1).  Three 
of the on-site areas are located below the south central portion of the site and one on-site area is located 
below the Pilot Plant Drainage Ditch.  MNA will not require continued pumping; therefore, no operating 
costs will be incurred other than those for monitoring and reporting. 
 
In order to blend untreated storm water, remediation wastewater, and groundwater for discharge to the 
Great Miami River, the discharge requirement for uranium to the River will be increased from 30 ppb in 
the outfall line to 530 ppb in the river outside the mixing zone with no mass limit.  Estimates reveal that 
at the current National Pollution Discharge Elimination System (NPDES) permitting basis for flow 
discharged to the Great Miami River (13.3 cfs) at the Ohio EPA derived low flow rate condition of the 
Great Miami River (706 cfs) the FCP could discharge approximately 28,000 ppb uranium and still meet 
the 530 ppb surface water FRL.  Moving the compliance point to outside the river mixing zone will allow 
FCP to safely discharge larger quantities of water and reduce or eliminate the amount of water needing 
treatment at the AWWT Facility. 
 
Increasing the discharge requirement for uranium to the river will continue to be fully protective of 
human health and the environment (See Figure 4.3b2).  Based on current (September 2003) extraction 
well uranium concentrations, well field composite uranium concentrations will not exceed 100 ppb, which 
is much less than the 530 ppb discharge requirement (the 10-6 risk-based surface water FRL).  In addition, 
final land use restricts access to the FCP site; therefore, there is no risk to the Recreational User. 
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4.4 HAZARD AREA 4 – INFRASTRUCTURE 
 
Background 
 
The OU2 and OU5 RODs require the excavation of contaminated soil above negotiated cleanup levels.  
The site areas requiring excavation cover 400 acres.  In addition to contaminated soil, building 
foundations, concrete storage pads, parking lots, roads, and below-grade piping will be removed as part of 
soil excavation. 
 
RBES 
 
The outfall lines to the Great Miami River, the cofferdam, and other structures at the Great Miami River 
will be left in place (See Figure 4.4b1). 
 
The old outfall line will be grouted in place.  The outfall line is a cast iron pipe that runs approximately 
0.66 miles from the FCP to the Great Miami River.  Removing the old out fall line would require 
extensive excavation of surrounding land and removal and replacement of State Route 128 resulting in the 
obstruction of traffic. 
 
The new outfall line will be cleaned and abandoned in place.  The new outfall line is constructed of high-
density polyethylene (HDPE) and can be cleaned on the inside to eliminate the risk of contaminants 
leaching into surrounding soils.  Abandoning it in place will save construction costs associated with 
excavation of the lines. 
 
Implementing the RBES Vision will continue to be fully protective to human health and the environment 
(See Figure 4.4b2). 
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A-1 

ATTACHMENT A 
VARIANCE REPORT 

FERNALD CLOSURE PROJECT 
 
This report presents the differences between the current agreements end state and the risk-based end state 
(RBES) Vision for the Fernald Closure Project (FCP).  The intent of this report is to communicate the 
individual Variances and provide management with enough data to evaluate the impact of the variances 
on current plans. 
 
Table 1 provides a description of each proposed Variance along with the impacts of the Variance, barriers 
to implementation, and any recommendations that may be helpful in the evaluation of the variance.  Two 
maps are provided to illustrate the variances:  Figure 1 depicts the end state based on current agreements 
and Figure 2 depicts the end state based on RBES. 
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(ongrt.,Ss of tiJt ~nitt:b i>tates
'Q;laJtl ingtDT1 , mt: 20515

\ October 9, 2003

Mr. Bob Walther
O}'ljo Field Manager
Department OI~ Energy
! 1.5 Tri-County Par~ay
Springda1e~ Of! 45246

Dear Mr. Wanher:

We are writing iJJ regards to published reportS indicating ~t the Department of
Energy (DOE) is considering stopping the treannent of uranium contaminated
groundwater at Fernald.

As you may blow. the Cmcinnati Enquirer reported the proposed change in i~
October 4 edition. We were unaware the DOE was contemp1arl11g making $uch a
filndamental change to the agreement it signed a decade ago requiring that the aquifer
w'ater be treated to drinking water standards.

We s'trongly be1ieve that in a project a.s costly, en"llironmentally sensitive, and
e~:pa.nsive as the Fernald clean-up -that affects the safcty of workers. the health of
surrounding communities) aDd the stewardship of taxpayer dollars -public pardcipation
is essenti~ in detemrining the most prudent approach t"o closure. We are concerned that
DOE b)"passed the Fernald Cirizen's Advisory Board, the Ohio EP~ and the
community's congressional representatives when this propo~al was being devcloped. As
Graham Mitchell~ chief of OEP A's Office of Federal Facilities Oversight, stated in the
Ellquirer, '.I~'s (DOE's plan) just not consistent with the overall clean-up strategy
de~'eIoped at Fernald over the past 10 years.'.

We would like to clearly state that we have serious cOt1cems regarding any attempt
to alter this agreement. It is our understanding that the current water treatment process is
effective. although it would require considerable time and resources to con:zplete~ and
supported by local stakeho1ders.

While we appreciate DOE's sensitivities with respect to the COSt of the treatnJent,
several important questions need to be answered. Are the prQPosed changes based on
sound seientific studies? What are The other alternatives the DOE is stUdying to ensure
the discharged water is clean? If the DOE were to release contaminated groundwater into
the Great Miami, how would that impact the sun'ounding communities and the
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environment?

We look forward to your response.

Sincerely>

~l./;,..o(,,( '1S'rf:..e~i~ '1
Member of CongressMember of Congress

J!~.,.~
Voinovich

Senator

.
.",~~~t,.~c l).t..l..-e..

Mike DeWine
United States Senator

cc: Rick Dearborn, A.$sistant Secre'W"j. DOE Congressional and IDtergOYmlmCTltal Affairs

TOTAL P.04
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"Fernald clean-up change proposed"

SeeF~ALDr Page A7

Citizens leader
, .,promises fight ",

By Dan Klepal , '. ..
The Cincin"ati Enquirer

'. ..

CROSBY.1Wf :.~ U.S. Department
of Energy officials are considering a
plan that wotiId-;illow them tq stop 1reat-
ing groundwater c.on~ated with
uranium underneath the'fo11I1er Fer-
riald tiranium eIlrichment'plant and, in-
stead; 'dUmp it. dire.c~ly' into' t1:Ie 9teat
Miami River: for more.than 19 years; be-'. .. 2005 '
gmll!Dgm .':.."'.,

.The plan, which would save the fed-
eral government abo~t $~ million,.
would alSo 'elliriin~t~ the rule that liinits
to 600 pound.s'peryear the alloWable' a~
mount 6furaniuni discharged into the
river from the site~ :

Currently, there is a water 1reatmen~
plant on the Fernald propertY that treats
the tainted groundwater. After being
cleaned: to drinking water:standards,
tha~ water is then re-irijected'intO the
aquifer so that con~atedgr9undwa-
ter-is pushed mor~ quicklY~oward ex-
traction wells. .

But that process is expensive -esti-
mated to cost $168 million 'before it is
finished,:" and DOE officials recentlyes-
tlmated that tile aquifer clean'-up WJl1
take tWice as long as orlg~thou,ght,
possibly Ia~ting untI1 2021. That led to



Page 2 of 2October 4, 2003
The Cincinnati Enquirer
Front page and A 7

"Fernald clean-up change proposed'"

From Page A1 barrels of hell, 'and then we will going p'ubJ:\c' With',it,abd they're
.sue," 'asking us to buy mto it. It's sort of

the new study, which outlines six Graham Mitchell,' chief of OE- baffling,
cheaper alternatives" FA's Office of Federal Facilities "And the issue falls apart before

Of those alternatives; the:DOE's Oversight, said the state's top envi- any signifi~ttechIiica1 discussion
"prefelTed optidn" "is 'to tear do~ .ronmental,agericy also is agaInst.. e~e:ntakesplace.Ifyouhaveatreat-:
the water treatri1ent fadlity and the pr:,oposaJ as it stands. MitcheUinent techniqrie.that's:demonsl1-at-
stop treating the tainted gi-oundwa- p~inted o~t that there is major risk edto work,you,don't just shut that
ter altogether, according to 4ocu- ~vo1ved with the plan: Namely, 0([ ~d decide one day that you
ments'obtained by the Enquj~er, -there ,cquJd be addiJ;ional contami-, don't, need to do treatmen~ ~y-

"We realize that some of theaJ- nation discovered after .the treat- more and start. d~ping in the nv.
ternatives ...are different ili;li1 merit pJani ,1$ tom doWn ,in', 2005" er ,": .:, .',' ,
what we agreed upon in ~e' pas~~' thus , leaving the DOE incapable:'of,' Griffiths'"s~d the pro,c.e~ in de-
said 'Glenn Griffiths, fue DOE'~ act': ,dealing witbit. .' "cidiiig how best to' ~at the aquifer
mg director at Fernald..,:~'SOme :0£ " ,"It's just not consi~tel1t with the Will be ,a public one, He. s.aid, th~

, the (dis~harge) levei~,in:..the',p:ast: overancl~~-up,'sj;i"at~gydeveIoped, pt:'o~es~iSjust,be~g~:,"::' '.
weresetj)eCausewe'GPulddoit. We'. .at Fetn~~ over th~ pa~t 10'y:c;~", ,. ,,:'~~':,~we're_,Sa~:g:;is ~et's 'tanr
have a Wi:)rtd':c1a~'treatinerit facQ_::: Mitchell said. "'When. we gettd:the,: aoout :,it, ~::G.r1ffi~s,':said..':. Arid: if
itji on:site: '(nio'se levels) are more "end :.. im:d'we;r~ nOwh~re near fuat, those.' con,v:ersa:tio~s;.,.ead'us :1Q,',~a
cori~~Mtive'than wpafw~ nowfeel.:':;': "there area whole bunch: Of steps' point where it do~sn't ~ak~'$ei1se,, we' iieed10 considel"..The'questiori.,tliat need to occur, and th:fij,prop' we Woi1~tdo ii:.:It'samatter"ofper-

is: can we,get-to ~~ sanle ,desnn~-:'.,ablyii~e4~ occurv,ith ati,ea.hPen~ ,:.sPec!iYe;. W~~v:e: cont:;1jided ~~i:here
non on ~:_~~t i6ad~'! :"': '..', :'.: systez:n: inpI~~~.." '(', ::.'.. :,~':, : C6ul~, bti! significant:..cqst ~avin~,

The DOE'~ ::.','preferr!;!d", .rp~d " ": "I1ii6~g :t11ese major ci;1anges and 'w~"C~ sti111?~ protective to the

would increase ilie'a116wab,Ie tirnni- jil, at tbis point; does'itot seem pro- 'ce:n,viionmeil~ sowepe~ toin,'esti.
um content in djsChai:ges)nto the ducuve." , 'gate,the options.' .';";;:.' ':, ::
river by 1,600 pei'Cent p~ dis- 1'be DOE's handling of this pro- '::. ~~!regoing::~'1ay,:,{t1ie,:8..1tema-
charge. ,:':', '.,'. posaJ has upset some: The report' tlves)' '~ut"~(1'.say',h~x:e":are, from

But before ~e' new.pian could outlining the, alternatives wa,s pro.:...;,~ur perspective, thepros:,and CO~
take effect, tlte DOE wol)ld have to du,ced June 30, but it still has no\: ,of. each ,and th.e ~ubIic :de~ate~lseel{ a change in tllel,egally binding been shared with the public, A pt~ : " :fake p~a~ attIi~ point, ~' .' "

agreement' it sigiled a qecade ago sentation for 'citizens, and regi1la.::" ~~ aquifer cleanupi& just'one:of
thatrequjres~ea9Uiferwatertobe tors is s~edul,~d for Oct.~- ~ ~~~'~ajorproje:ctS ~n,I:l1~:$4:4: ~il~
treated to dnnking ,~ter stan- : ~'Any oth~r time, we wotiI~e .1i;on,., ,tax..part;!~f\1~d~4,: 'Fer:naJd
dards. That won't be easy, beca\1se been handed a draft of ,the ,docu.', .cleaJ1uj>.' , .',,:', ..: ,,:, '. :
it appears such an effort wduJd be ,rrien,t and been asked o.uropiDion;" , , .Others include'te~g" dOwn
fought -b()th by., the 14;000 resi- Crawford said. 'They've been si,t-:. buil
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The Cincinnati Enquirer

Editorial page
"Don't compromise cleanup

.The idea that the U.S. Department that Iip s:,vitch to iIl~atives is made
of Energy would even consider unre- t,tntil the effects oil the river, fis~ and
strlcted dumpmg of urariiuni-contam- public h'ealth are fully studied; :D~s-
mated water from Fernald directly in- mantling Fernald's water 1reatment
to the Great Miami River is plant before groundwater cleanup 'is
outrageous, even if the cost of clean- .anywhere near done seems such a
up has risen far beyond the original Patently bad idea it must be suspe~.
estimates. ed of being used as a;bargairiing chip

Now tllatitbelieves cleansing the; thatDOE could give up in any com':
groundwater at the foz:merUranium promise. deal. '
enrichment plant could take twice as It's been estimated Fernald

long as expected ~' groundwaterremem-
until 2021 or later -ation will cost at least
DOE is going public $168 million. and that
with 12 possib~e al. is just one of $ma-
ternanves. But the jor projects in the
"preferred" option $4.4 billion cleanup.
calls for treatment of Con~es~ : faGes
contm1inated .many other sites With
groundwater to ~top similaf. costly clean-
by 2005. then ups. DOE estimates
pumped-out water .e a1~mative aqui.
wouldbedumpeddi': r cleariup plan for
r.ectly ~to U1e Great ernald could .save
Miami River for 19 s much as. $80 mil-
years.11:1at dubious 'on. The. ~ent
.departure from ~wa~lns sign on a truck at th~ : method of pUmping
b.-1:..':' 1gala A.. Fernald cleanup site. 0 t :':'teddm '6 e gre u .~ groun .

nients Signed 10 years: ago would free water, treating it to re~ove uranium,
DOE and conti-actor F1uor Fernald then reinjecting it back into llie aqui-
f!oni.limits now $et at 600 pounds of fer is. slow, eXpen$ive.work; But:no-
Uranium discharged irito the river body. ev.er promiSeQ weapons plant
per year. The plan also calls for dis- cleanups wo~d be quick or cheap.
mantling Fernald's advanced water Congress s~ou!d stay the course.
treatment plant. " Th~stDry of cleaning up the for-

The new plan shifts the contarilina- mer weapons plant northeast of Cin-
tionproblemfromtheFernaldsiteto cinnati has been.riddled with unex-
the river. It. cutS ~st by s1,ibstituting pected setbacks. Even if. aU the
river dilution for water treatnlent. ne~essary sign-offs could be obtained

Ohio EPA and Fernald's 14,000 to change the agreements. critics
neighbors are rightly inCensed at this wain that an alterilativepian could hit
proposed change in long-standing unexpected complications during
cleanup strategy. If DOE tries to clean~p or evenafterwarQ. Cleanup
dump the agreement and dump of waste pits and silos can never be

muc~ ~ore:,~te~:~ter,into the.p,e:~4 Th~ ~tii(erco~d..~.re!:;on-
Great'Mianu..Lisa.C~~orc:l. heado! tammated," That's; one reason the
Ferri~d'sCi~n's':~sotY Board; , clean~p .cQii~ctocis obli~te4 toiql-
Waz:ns;"~s conurtUni~will raise 500 lqwup y~s af:ter cleanup en.ds:to se~
bairelsofheJl; and tlien: we Will su~. ~ if the Pai"t.5 ~.r pilqon waD:iUiIi.count
.U.S. EP A ~h9U1d exerciserlgorous in Fernald groundwater h~sreboMd~
oversight to m~e s~ethe existing ed~ ~ so. the.:~ter treatment .pI,ant
agreements are not sacrificed to cost could still be needed. Proposed alter-
concerns orp.oJiticaltimetables and .na:tiv~s.fequire a run public vetting.
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Page 85
"Ohioans in D. C. blast plan for Fernald water"

By Dan KJepal
77ze Ci"dnnati Enquirer

Ohio congressmen sent a letter
to the Department of Energy's top
official involved in the Fernald nu-
clear cleanup, criticizing the agen-
cy for a plan that would allow it to
stop treating contaminated
groundwater next year. Instead, it
would be dumped directly into the
Great Miami River.

Reps. Steve Chabot of Cincin-
nati and Rob Portman of Temice
Park, along with Sens. Pat DeWme
and George Voinovich, all Repub-
licans, say in the letter they were
unaware of the proposed change

until reading of it in the Enquirer
Oct 4.

The letter is also critical of the
DOE for keeping the idea secret
for more than three months. The
DOE's project manager, F1uorFer.
nald, comp]eted the proposal June
30. A public hearing is scheduled
Oct 21.

"We strongly believe that in a
project as costly, enVironmentally
sensitive, and expansive as the Fer-
nald clean-up;" that affects the safe-
ty of workers. the health of sur-
rounding communities and tl1e
stewardship of taxpayer dollars -
public participation is essential in
determining the most prudent ap-

The Great Miami Aquifer ~
contaminated by decades of radio-
active tvaste being dumped in open
fields at Fernald. Rainwashed that
waste into Paddy's Run creek,
which drains into the aquifer and
directly into the underground lake.

!t1uor Fernald, the company.
handling the $4.4 billion, taxpayer
funded clean-up, prepared a report
that outlines six alternatives to
cleaning the groundwater in the
treatment plant Of the six alterna-
tives, the DOE's preferred option
is to tear down the treatment plant
next year and stop treating the
tainted groundwater altogether.

E-mail dklepal@enquirer.com
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No plan 'preferred,' officials say

CROSBY TOWNSHIP -Officials with the Department of Energy Tuesday backed off a plan that
would allow them to stop treating contaminated groundwater underneath the Fernald nuclear
cleanup site, instead dumping it directly into the Great Miami River.

In a public meeting Tuesday to explain seven options for treating the groundwater, residents
were angry and peppered officials with questions.

In June, energy officials commissioned a report for treating the groundwater.

Dumping the tainted groundwater would have saved about $85 million. but dumped
approximately 8,000 pounds of uranium into the Great Miami.

Glenn Griffiths. the energy department's acting director at Fernald, said the government doesn't
really have a preference on how to treat the groundwater. .

"That was a poor choice of words," Griffiths said of the term "preferred alternative."

"It implies the decision is a/ready made and that efforts have been made to support it," he said.
"AJI the alternatives are exactly equal at this point."

The seven options range from continuing the current treatment method to replacing the
treatment plant with a less expensive mobile system or demolishing the on-site plant in 2011 so
less uranium would be dumped into the river.

Griffiths said a lengthy public process will precede any decision made on the issue.

That was good news to the approximately 50 residents who came to Tuesday's meeting.

Lisa Crawford, a resident who lives near the plant and is head of the Fernald Residents for
Environmental Safety and Health (FRESH), said her organization would sue if the government
tries to change the deal now.

"We agreed to what we agreed to," Crawford said, "You can't stop in the middle of the road and
just say 'We're not going to do this anymore,'"

A 179.acre plume of cancer-causing uranium sits in the groundwater underneath Fernald,

The energy department is required to clean that contamination so that it meets drinking water
standards.

Currently, a world-class treatment facility treats that water before it is re-injected into the ground
or pumped out to the river.



Pubic comments from the November 18 public meeting on Fernald Risk-
Based End State Vision. 
 

• Fernald is too far along in the cleanup process to go through ROD changes 
 

• Didn’t we already go through this exercise with the five Records of Decision? 
 

• The RODs already reflect decisions based on risk 
 

• We currently have legal binding agreements.  I am angry as a community person 
that you are asking us to undo what has already been done 

 
• We have negotiated and compromised as far as we are going to go 

 
• Looks like you want permission for us to change our minds and the answer is 

“No” 
 

• If DOE wants to revisit the end state, then let’s look at the big picture and take out 
the On-Site Disposal Facility and remove soil from surrounding properties, etc. 

 
• The Records of Decision represent social contracts with the community after we 

looked at every aspect of the cleanup.  By the end of the decision –making all 
parties got to a place where they celebrated.  However, lately, the social contract 
has been broken. 

 
• We understand that the Risk-Based End State Vision is an exercise that hopefully 

won’t go anywhere 
 

• You are asking for more compromise without offering anything in return 
 

• It doesn’t look as though the savings as a result of this exercise would be 
significant 

 
• If you mess with the RODs you will open Pandora’s Box and divert valuable time 

and energy 
 
The Fernald Citizens Advisory Board intends to write a letter opposing implementation 
of Risk-Based End State opportunities as stated in the document.  This letter will be 
finalized at the December 2 meeting. 
 
Fernald Residents for Environmental Safety and Health (FRESH) also intend to submit a 
letter with a similar sentiment. 
 

 
 




